"Empty sella" is a gross descriptive term introduced by Busch in 1951 to describe the appearance at necropsy of the sella turcica when the diaphragma sellae is incomplete or forms only a small peripheral rim.' In 1924, Schaeffer described the gross appearance of the diaphragma sellae in 125 cases, and noted that the diaphragm varied from being a complete roof which transmitted the infundibulum to, at the other extreme, a small peripheral rim.2 In 40 of the 788 patients with no known pituitary disease studied by Busch (an incidence of 5 5 %), the diaphragma sellae was a peripheral rim of tissue two millimetres or less, with the pituitary gland flattened to the bottom of the sella.
The term "empty sella syndrome" originally referred to the findings at surgical exploration in patients who had received radiation for an intrasellar tumour, and subsequently developed visual symptoms.3 Primary (idiopathic) and secondary forms of the empty sella syndrome have been described. 4 The primary empty sella has been defined as "that which did admit significant air at pneumoencephalography, in the absence of prior surgery or radiation therapy".5 The role of a chronically elevated cerebrospinal fluid (CSF) pressure in the pathogenesis of the so-called idiopathic empty sella syndrome has been discussed. [6] [7] [8] [9] [10] It has been suggested that the primary empty sella is caused by a combination of a congenitally deficient diaphragma sellae and chronically elevated CSF pressure.5 11 12 There is a definite relationship between benign intracranial hypertension (BIH) and the primary empty sella syndrome'6 911- 13 Although it has been suggested that there must be a chronic elevation of intracranial pressure (ICP) in addition to a deficient diaphragma sellae to produce a prolapse of the subarachnoid space into the sellae turcica,12 there has been no adequate measurement of the ICP of patients with the empty sella syndrome who do not have benign intracranial hypertension. This is a report of a series of five patients all with radiologically proven empty sella syndrome, who did not have benign intracranial hypertension. In all patients the ICP was monitored continuously for at least 48 hours.
Patients and methods
All five patients were adult females who presented to the Royal Melbourne Hospital with a major complaint of longstanding headaches. There was no significant neurological deficit in any patient and all had normal visual fields on perimetry. A full clinical and laboratory endocrine assessment was made in all patients and all patients had a normal serum level of prolactin. No significant abnormality was found in any patient. All patients had neuroradiological investigations proving the existence of an empty sella. The diagnosis of empty sella was based on a combination of an enlarged sella with characteristic 209 Kaye, Tress, Brownbill, King "symmetrical ballooning" or globular appearance on plain skull radiograph5 and the detection of CSF density within the sella by computed tomography (CT) performed with slice widths collimated to five millimetres and overlapped in both transverse axial and direct coronal planes.
The diagnosis was confirmed in one case by pneumoencephalography and another by CT metrizamide cisternography. 14 15 CT has been successful in diagnosing the presence of an empty sella in up to 100% of cases.14 16 17 False positive diagnoses have been produced by prolactin secreting tumours with necrotic centres,16 18 a possibility which was excluded in this series by pituitary function tests.
The ICP was monitored continuously in all patients for a minimum of 48 hours by a subarachnoid screw inserted in the right frontal position (just in front of the coronal suture). This was connected by a 150 cm salinefilled tube to a Hewlett Packard transducer and then to a Hewlett Packard amplifier which was connected to a continuous paper recorder. A Hewlett Packard 1208C transducer was attached to a Hewlett Packard 78200 series patient monitor which houses a 78205B amplifier. This was attached to a Hewlett Packard 7803B monitorscope and to a Rikadenki single channel recorder, modified by the Royal Melbourne Hospital Electronics Department, for two channel multiplex operation. The zero reference point for the transducer was taken as a point three centimetres anterior to the external auditory meatus, with the patient lying supine. 19 The zero drift and gain drift of the system was checked, and if necessary corrected, at least every six hours. Very little correction was required at any time. Antibiotics (cloxicillin and ampicillin) were administered during the monitoring period.
Case I This 67-year-old obese woman, referred for investigation of the cause of two months' constant headache, had been previously reported by one of the authors20 (AHK). Neurological and general examination was normal. The plain skull radiographs revealed an enlarged globular sella (fig la) . CT showed normal size ventricles, but also an enlarged sella with density consistent with that of CSF. A pneumoencephalogram showed air entering the anterior and mid portions of the sella, and the pituitary flattened against the dorsum and posterior portion of the floor of the sella. During the follow-up examination three months after presentation, she developed intermittent CSF rhinorrhoea. Continuous ICP monitoring revealed a generally raised baseline pressure with intermittent high plateau waves up to 34 mm Hg (fig 2) . On the basis of the elevated ICP and its presumed causal relationship with the empty sella syndrome and CSF rhinorrhoea, it was decided to perform a lumbar peritoneal shunt as an initial procedure rather than a direct intracranial attack on the fistula itself. After operation, the patient was initially free of CSF rhinorrhoea and the ICP, measured again by the above technique, demonstrated a normal baseline pressure and the elimination of wave forms. However, after 10 a right subfrontal craniotomy. At surgery an empty sella was found and a fold of arachnoid was noted to extend down into and occupy the sella. A hole, present at the junction of the floor with the anterior wall of the sella, was packed with crushed muscle and covered with fascia lata. She has subsequently been followed for two years and has had no further CSF rhinorrhoea.
Case 2 This 70-year-old obese Italian lady presented after 12 months of moderately severe continuous headache. On examination there was no neurological abnormality and endocrine studies were normal. Lumbar puncture pressure was 12 cm of CSF. A plain skull radiograph showed an enlarged globular sella (fig lb) . Intracranial pressure in patients with the empty sella syndrome without benign intracranial hypertension 211 CT using the above technique showed normal sized ventricles with an enlarged sella containing intrasellar attenuation values of CSF (fig 3) .
The ICP monitoring for 56 hours showed a slightly elevated baseline pressure, with plateau waves rising to 30 mm Hg and Lundberg "B" waves21 up to 35 mm Hg (fig 4) . These "B" waves were present during 20% of the monitoring time and there was no particular predilection for them to occur during the sleeping period.
Case 3 This 28-year-old obese female presented after some years of headaches. Neurological examination and endocrine studies were normal. Plain skull radiographs showed the characteristically enlarged globular sella (fig 1c) , and CT, using the above technique, showed normal size ventricles with an enlarged sella containing CSF density material (fig 5) .
The ICP was monitored for 48 hours. (fig 8) .
The ICP was monitored for 48 hours. The baseline ICP pressure was within normal limits and there was no significant wave formation (fig 9) .
Case 5 This 41-year-old obese female presented following many years of constant headache. There was no neurological abnormality and a full endocrinological assessment was normal.
A plain skull radiograph showed an enlarged globular ) . CT in transverse axial and coronal planes, with and without intravenous contrast medium, showed CSF density material within the sella (fig 10) . CT performed in the same planes after the introduction of intrathecal metrizamide showed a marked increase in the density of the intrasellar contents, confirming the presence of an empty sella (fig I 1) .
The ICP was monitored continuously for 56 hours. The baseline ICP was within normal limits and there was no significant wave formation (fig 12) .
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. . . . CSF pressure through a congenitally deficient diaphragma sellae.5 1112 There is a definite relationship between benign intracranial hypertension and development of the empty sella syndrome.6 [11] [12] [13] However 
